Introduction
Measurements of the CKM matrix elements V ub and V cb provide important constraints on the weak flavor sector of the Standard Model. In the familiar Unitarity Triangle, which displays a test of the unitarity of the CKM matrix, the ratio |V ub |/|V cb | defines a annulus centered at ρ = 0, η = 0, complementary to information, e.g., from B 0 −B 0 mixing and the CP asymmetry in B → J/ψK 0 decays. The magnitude of these CKM matrix elements may be measured from the rate of semileptonic B decays. At present the precision is limited by hadronic effects. Within the framework of the Heavy Quark Expansion (HQE), the hadronic uncertainties may be constrained using the moments of inclusive decay spectra. The spectra also allow a test of the success of the HQE. Below I present recent CLEO measurements of inclusive semileptonic B decay and the status of |V cb | extraction using the HQE.
Invariant Mass Spectra
From Υ(4S) → BB data, CLEO recently measured moments of the hadronic (M 2 X ) and leptonic (q 2 ) invariant mass-squared spectra in B → X c ℓν using a neutrino reconstruction technique, 1 in which the four momentum of a neutrino candidate is inferred from missing energy and momentum, relying on the hermeticity of the CLEO detector. Using only the neutrino and charged lepton (e,µ) four momenta, q 2 is the square of the lepton-neutrino invariant mass and the 
hadronic recoil mass is approximated by ignoring the final term in Equation 1, which is small because the B is nearly at rest.
We then make a maximum likelihood fit to the triple differential decay distribution. Projections of the fit are shown in Figure 1 . While the fit-determined branching fractions are model dependent, moments of the inclusive spectra are much less so. We extract first and second moments of M 2 X and q 2 , subject to two cuts on the charged lepton energy: E ℓ > 1.0, 1.5 GeV.
The results (Table 1) are consistent with an earlier CLEO measurement 2 and comparable to a recent BaBar measurement. 3
Lepton Energy Spectrum and Branching Fraction
In a second analysis 4 CLEO uses a dilepton sample to measure the inclusive semileptonic branching fraction and electron spectrum for p > 0.6 GeV/c. A high momentum (p > 1.4 GeV/c) µ or e candidate isolates a 97% pure sample of Υ(4S) → BB decays. The charge of this lepton tag identifies the flavor of one B in the event. The spectrum of additional electrons 
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0.023 ± 0.007 has contributions from semileptonic decay of the other B (signal), semileptonic decays of charm from the either of the B's daughters, and other small backgrounds from, e.g., photon conversions and J/ψ → ee. Using charge and kinematic correlations, we separate primary (b → ce −ν ) from secondary (b → c, c → qe + ν) electrons. Electrons from the decay of charm daughters of the same B that produced the tag are efficiently vetoed with cuts on charge and direction relative to the tagging lepton. In B + B − events, like-sign leptons identify secondary backgrounds. For B 0B0 events, mixing will also lead to like-sign events. The effects of mixing can be unfolded statistically, leading to efficiency-corrected measurements of the primary and secondary electron momentum spectra (Fig. 2) . By integrating the primary spectrum above 0.6 GeV/c, and making a small extrapolation below, we measure an inclusive branching fraction of (10.91±0.09±0.24)%. For later use we also report first and second moments of the B → X c eν spectrum with three cuts E ℓ > 0.7, 1.2, 1.5 GeV (Table 1) , obtained by subtracting the small B → X u eν component.
Global fit for |V cb |
The spectral moment measurements described in Sections 2 and 3, and CLEO measurements of the B → X s γ photon energy spectrum 5 may be combined to make a global fit for the Heavy Quark Expansion parameters, 6 following closely the theoretical treatment of Uraltsev and Gambino. 7 The combined fit to all moments given in Table 1 has reasonable confidence level, . In all plots, the ellipse shows the ∆χ 2 = 1 contour from the fit to all moments in Table 1 .
with χ 2 = 6.28/8 d.o.f. Each of the moment measurements constrains the HQE parameters; we plot the allowed regions for each measurement in Fig. 3 . The consistency validates the use of the HQE to compute hadronic corrections and measure |V cb | from inclusive measurements. Preliminary results for the HQE parameters are given in Table 1 , which when combined with the branching fraction result of Sec. 3, subtracting a small contribution (≈ 1%) from B → X u ℓν, and the world average B lifetime 8 yield |V cb | = 0.0424 ± 0.0008. No theoretical uncertainty is included in this preliminary result, but it is expected to be comparable to the experimental uncertainty. We note that the deviation of µ 2 G from the value expected from the B-B * mass splitting (0.35 ± 0.07 GeV 2 ) has negligible effect on |V cb |.
